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(57) Abstract: 

PROBLEM TO BE SOLVED: To enable making a digital 
circuit with simple constitution and to enable 
compensating a DC level accurately by applying a 
read-only optical disk, a phase variation type optical 
disk, and the like to an optical disk device to be 
accessed, in an optical disk device, a recording method 
for an optical disk, and a reproducing method for an 
optical disk. 

SOLUTION: A DC level of a reproduced signal DMO is 
compensated by using jointly compensation of a DC level 
basing on an average value of a peak value and a bottom 
value of the reproduced signal DMO and compensation of 
a DC level based on a DC level of a signal in which the 
reproduced signal DMO is binarized. By this simple 
constitution, a digital circuit can be made, and a DC 
level can be accurately compensated. 
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(57) [mm 

MO & 2 ffltffc L fc(t»<oatSK u^/i^S^lc LfcfflSIE u 




f 



/ 

S£fi # * £/£-f 5 s^ft *±/&^a t % 

tufss^ft *o ^ {tat** h Afe^^fs^^f^fs 

left 5 J; Sul2S^{f ^OiiEStu^yu^tilE-r^^ 

i om# u"</u»]E^a t . 

S&IES^f 2 ftfb Lfcff *OtffjStt u-^yu^^f^fKc 
5 <fc 3 fc, ffJES^ff *OiHijft 2 

filJiejg l 2 oESfc i^/i43uE^atc J: V) mm 

^3 1 5 f - ^ B4¥S i: Sr«x 5 ^ t i 1 5 

[«!#« 2 ] SufSM 2 oft* u^<^*KE*«tt. 
S5iEm 1 oft* u^MfiiE^Sfc J: <9 KitfE u^/u^s^ie 
^tifcSfrlSS^f *OiSMi^A'£:*iiE-^<5 ^ <b SrWat 

[W#9[ 3 ] 3fc^ k ix- if— tr— j» Srfla*f L 

< (i-^ — ^ X t>^ ^ C Tit* U"</was ^t-T -5 

lftiEI?£ft*0 if— ^fflXCW hAfcO¥*&flDWJr*fl[ 
tc#5J:5fc:, WES^ft^iffSIEu^/uSrWEi-s^ 
l off* ^/ufitE^a i % 

flfrlSS^ft-S-Sr 2 figffc; L7tft*Oii:tfft i^/i^Fr^^c 
*5J:5*c % SirlSS^{f *(DilM^^/i-5rMjE*f-5^2 
Off* u^/uiJE^t £ , 

Sfrfsm 2 Off* ± Y) jWi2f?£ft*oB: 

zffi ^/uSrljELtttlBT, mism 1 Oft* u-^MtjE 

#««c*5»t«iiwB¥«9tt^«-5v^-c, mean oft* 

^i]E^»@i^S^l, SMSSR 2 oft * 
A^flE^atcJ: 3friaS£ff *oE§fE i^a-o^jE^ 

8MB* 1 oft* u^Efsi: ± 5 sfriBS^ft 

^Stf*^— ^^JSCTft^-l^^u^^fk-f 

*ttBW4ft *o tr— ^ ixu«^ h Affio^ffi^sgf^fia 

1 Off* l/^/UiEfgi , 

MIES^ft *£ 2 ffiffc Lfcft *OiErjS i^/utfsj^fit (c 
fco«fc3C:, HulE^m*OiEScU-</u^.tijE-r5^2 
«Oft*u^</utijE*ai:, 



(2) ENfflSp 1 1- 3 3 9 3 9 5 

2 

ffllSJg 1 &t>'|g 2 Off* U-<^MjE^®Oftf^*»JIWf 
x.> 

mjfS^^ h-f — ^ J: ( 9f#e>ri6StifE^ff *Oii:^u-< 
A-£mTfSSg2 0ff* ^a^»jE**K:J: 5»jELfc*ffl 

t% stjfie^ 1 oft* ^^<^MjE^ajc*5ft as(fffi3pi&ffl[ 
10 m&m 5 ] wriE«»#att, 

fttrlESI 1 off* t"</Mft jE^&K J: 9 iffSg u^/u^MjE 
SixfcSftl5S^ft*OiffaE u^/u^SuiS^ 2 OiUM 

4 (clStto*^ ^ ^ ^ ^g Q 
[If 6 ] ffiEMffffttt, 

mie^ 2 oft* u--</uM^^atc j: 0 8fri5S^ft*oa: 

u-</u^MlE Lfc^flg-e, 1 oft* i^-</uMlE 

20 ^atc^*t5mia¥*&ffl[*ca<5^T. MiB^ioft*u 

^^4tjE^aoWJ«lBaiS:K^u, ^| 5 ^20ft*U'-< 
^SjE ^a (C J: 5 SfriES^ft *0 ffgfc u-</uo«E . 

mmm 1 oft* ^^uitE^aic: «t sstrsas ^ft»oa: 

[ff#«7] Itl+yfTyyt: ^we^as^ft*^ 

^ ^ ^ oSfefr&tc&^T, 

StFl5S^ft*0 If-^MW h Affl^TiQl^gfjtt 

ffirlES^ft*Sr 2 flSfk Lfclf *OiE»ft u-<^^^f^fiS^ 
fc5±5fc % ffil5flf^ft#oB:SfEu-<yuSrMjEi--5r £ 

^ -r 5 ^ ^ ^ ^ (os4*& 

[ 8 ] 3ft fc° y ^ r y X Y) m htiZ S^ft*Sr 

fifJfEI?£ft*£: 2 fflfk Lfcft*Oil[gE ^/i^i^fif 
*5J:^c, WrlS^ft^oHgfEu^bSraEUfc^ 
^ "C, J»!Ei?£ft*0 tf— ^fflLR^ h Affl05p*&fflSr^ 

fttJiES£ft*0 ^fflLRV* h Affl05p*9fit^9Jf|E»J 
»B«fflfcttSi5^, Strl2S*ft*oB:SE!/-</u^M 
^ w t -f 5 3ftx ^ * * Off£*ifco 

ffi o r huIS^t^ >r ^ ^ Cil^r- ^ ^ris^-r 5 36-7* 
^^of5^^!felw^v^r > 
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3 

[0 0 0 1 ] 
[0 0 0 2] 

^^S^f#?r2<B:^fJLT^7 =r ^^^{c|E^ 
$ ft tc y* - 9 & -f 5 J: 5 tc * $ ft T v > 5 , 
[0 0 0 3] jtf^f^^gllt w<DW£«#£2«n« 

(«T««;6r5££P«:) , W±m^H9JE^<W±^— 
[0 0 0 4] t4b%H3lt C<0SO3fc^ *^£lg 
>^*-^«(0«««»te«3ttSftT. ^ftfcfiNMftS 

[0 0 0 5] ^(Dfc»3fef*^^^3g|Htt % MCU (Mi 
crocontroler Unit ) 35 3 LT^SMftSi <£>Rfl-tMi 
*^fM»:3^K«*Atti*U *»»»J:BA*7£ft 

[0 0 0 6] :o*f^^^ggu:M^ t^-^a 

*ffl5«, ^asasi^A^sftsa^ox— i «r 

^"T^o ID, EDCxyn- KSFPSii, rcD^— *A 
^5C0ffi^7- *lZttl,Xffife<Dm*)&ttiW^ (ED 
C : Error Detecting Code) Srfl-flDLfcSL ^^^v:/ 
^it5 0 £^{CID, EDCi>3- KSB6tt\ - 



(3) 4#Bflsp 1 1 -3 3 9 3 9 5 

[0 0 0 7] ECCxy3-K»7tt, ID, EDCx 
FMenftfilr-flcmVniEft^ (ECC : Er 
ror Correcting Code) &ft})U LT ^ ^ V 8 }CtH^7i-5 0 

[0 0 0 8] SPias i o « % Bf *amc J: ^^ey 8 J: 
9 tttflZtiZT*— mttfEFM (eight to f 
ourteen ) SaB^SfcJ: 9 r <Dtil?37*—9 ££B! Lt^ 

i"4o ^ft(Cj: OTfe^^^^^gl fi, $t\?y?Ty7 

[0 0 0 9] ^rx-^^^^2ii, 3tK«^^^^-C 
fc»9, L — If— tf-A<0^>f K»*fip^y ^/l — 

**IEftffi*cffi?7L-C»i5!cSft-5o ^b 0 ^K/w^e— ^1 
3fL 1^— ^ESSl 8<OffJ^J(cJ: «9 r^r>{7^ 2 

[0 0 10] ^^^^ry^Ufi, ftrf*** 2^ 

± 5{C/ < c$ftTV>5o itVytT 41*. ft^f ^ 

[0 0 1 1 ] RF7yyi 5tt, r<05tlf y^Ty^l 

r fttc J: 9 a *9 3to«3tffit-JS i:rft# u^j^m^-ir 

50 ^Wtt5 h7y^^/x7-fff TE, 7*— io 

tf s £ftrJ-«ADI P (Address In Pre-groove ) 
PIPSrffl^t5o SfeKJIIfifcry^ry^l 4«, fBft 

[0 0 12] 1^— «1 8tt. COAD I Pff^-AD 

r p<D*&fflmmmfem$im£tj:z> j: 5 hvu 

1 3 £SSjU rfttcio^^^^ 2«6iS«— 
^o*#fc J: 9 EfeKibl- 5„ ^fci^— ^Ih]SS l 8 fi. 

E{:*i:tjtK , y^7y7 p 1 4<0*f^U>XSr&^ Ji 
T^pTKiL, rft(C± y^l 4 Sr 

[0013] AD I Pft^-tKmiDSS 1 6 Ji, rt^^il^ 
ifcmi^SSStcAD I Pff^-AD I PSrStt, P/is—ycn 

fl *f^?rMt5o * f)CAD I Pff-f-fSWIlHlSS 1 6 
tt, -0«Rftfl[mi*S: 2 lift Lt«*7 y - 

1 2 (cfs^^ftyhi — If-tf-ABBlH-ffiS^ffiSit^^fil 
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ffi-f 6o AD I Pm^=i— KSB 1 7 f4, z (DAD I P 
[0 0 14] mmi 9 (4, SdfcB^ fftilfMOJ: 9 

U r^Sir-^J; 9Ifr-?D3S:Iffa 0 i 
Dr^- KSB 2 0 f4, a-g-T'— ^ D 3 <fc 0 SSS'J"^— * I 

[0015] ^^eniit io^^ysii[5]^r K 
i^fMflPlcJ: 0. «WBS1 9 J: fjffl^Sixaa-g-T'— ^ 
D 3 ^Ifl^M^M^^A^f U S^;^#f^D3 

[0016] EDCr=i-KS2 3(t ECCr^- K 
[0017] 04tt, «SSSB1 9«^f7'D y# 

mxtb% 0 ro«8B6P19li. ^-^-it^sticj; 
MOSr&^YbLTffl^L, ittSfE ^^MjEEK 3 1 

[0018] f *fc*,itSfc u-</UMiE[HlK 3 1 14, t~ 
— 7^ — JfcKHlftUijB 3 2lC;fc5V»T. S4ff^MOS:2 

ffl^Lfcff^^^— 7^ — JfcS:*i-»3S»#S FAS: 
^t^ 0 HSK u^yuMEEK 3 1 f4, C^l^f -§-s 
F Aco{f^-U-CyU^o U" <yHc*5 <fc b*s<y 

Tj—ttZ mm (CUT W±m >§*M o <o diK u^<,u £ ffjE 

[0 0 1 9] i-tet>h\£Mi*''<;i>ffijEm& 3 1 jc:*5^ 
T, KI83 3I1 SSff^-S F A£S£{f-5§-MO ± 0 

4(4, r<7>®»S3 3<Dttijjm-%-$:ffiJE<Dgmi"<Sl'V 
RE F £JttM-« C klZ J: 19 , W4«*MO*2ffl[<bU 
*^W5o ififSlHlSg 3 5 [4, r<DJt?£3£3 4<£>tU;f?ff 
*SrBf**J#"C4t«L-Cffl*L, n— ^^^-f/u^ (L 

pf) 3 6(1, z<Dmmm&3 5<Dthjim%-&mmmm 



M> M¥l 1 - 3 3 9 3 9 5 
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tt & mm i c l x n± m ^<o m. %t i» st-Mje -r 5 0 

[0 0 2 0] P L L (Phase Locked Loop ) Egg 3 7 

^MO^^^Og^l^/Mcj; 9 2 mit LX 2 ffltffcff * 

[0 0 2 1 ] 2 ffitelalSg 3 8 (4, ffltttCiEHE ^/^frffi 
«fbLT2ffl[fkflr*Sr^8L, ft^nyKC 

S»f f MO^r 2 IWiJ lT/i5Mf-^D 4 
£r£/£1-5o ft*5«PS|5l 9ld;fcSV>Tt4, ^<^J:3^2 

[0 0 2 2] «g3 9li, w^j:5f-ur»e>ix«?f 

20 [0 0 2 3] Ztl{ZttLXm 5 f4. S*S^^jgffl L7t 
'1MMU 1 9 ASr^-f >y?mX$>Z> 0 Z <D&m& 1 9 

Afc^VNT(4, RF7yyi 5 J: J9aj^$ti^l¥^{f-^ 

MO^rBE^P L LHJK3 7 (CA^ ::t'ft^ 

[0 0 2 4] T-^Q^-f S^/U£8nai| (AD) 4 0 
(4, ^O^-^^/U^ a yfCCKtCX OfftilfMO 

30 mi<"</uffijE®&3 1 f4, IKW^CJCi *) ZCD^j is? 

s^w^ig ^ d m o <d mm zmie l t a^; •+ z 0 

[0 0 2 5] i"*fc*>il[SttU'<yU'«EIlIB4 2#4. &« 
»ISttfflSB4 3tc*5l^T, r-f^^yUS^MDMO^) 

<05p*9ffl[ Sr^r-f »Sff # S F B SrMtii-r 5 0 KM 
MjEIhJK 4 2 (4, r <D»mm*lr S F B Off # U^yUTjJ 0 

*o [0026] irt£t>%mM\s'<;\'m?Em& 4 2icm^ 

T, ®@l§4 4(4, ^Kf^SFB*r>f^/US4<f 
*DMOJ:^aSLLtf>r ^^^^ff-^DMO^f^- 
^^SrMiE-rSo fi«»S«imfifB4 3fC*5^T, 
M^tB[ElSS4 5f4, ro«iW4 4^e>ffl^**L5^ 

^ffitHJSS 4 5*4, r^J;5lCLT«ffilfcflSflDAV 

[0027] :: -eig 6 jc^-r J: o ic. ^i&ffl^tjb[nis§ 

? 4 5*4, #£>*4 9(CJ:5^7^>- Ki^WT% t°— ^ fig 
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* D M O <D fc°— ^ fl D P R XJ 7$ h A ffl D B % ft 

*v ffi&fflMT*** y — -ft^cARSrtts^-r^o 

[0 0 2 8] tr-*f»ttffl@K4 7lC^T. Jttt«5 

0(1, u^** (r) 5 1 lcfiH*Lfce— *<K<k, 7^ 

±^5i, «*«=lCf-f^?A/»4flrtDMOt«?L 
/U^ cy^c C K£gi|HC LTir 1/^52 coffi^fi^ 

*9i&tf. ^n*cio f-^ffl[«uiiiiK4 7«, *-^y 

[0 0 2 9] Ui?*? (R) 5 3tt, ^-^y— flfl-CA 

>^/u* n^cCK SrS* LT * 5 1 

Sttfce— ^{tSrSOiitf,, h 8 -^fS^ffilHlK4 7«\ 

[0 0 3 0] #hA«»aHII8 4 8^*5V^, Jt«fc«5 
l/^^ (R) 5 6lC«#Ufc2tf hAffii, 

fcfftSP bfc/tf h Affix 0*7* * ^^^Btff^DMO J: *) 

±&Zk, SMCf-< ^^^S4flf DMOSrML 
yu* o ^ c CKiSrSipl: Ltt 1/^^57 cotU^M^r 

[0 0 3 1] l/^^ (R) 5 811 **y— fTf-CA 

v^/^ p 7 ^ C C K it uv 5 ^ ^ 5 6 lz&f?f 

[0 0 3 21 9tt, fcf— ^fiHftti][Bltt4 7t 

^til $ilfc e- ^iDPt^h Affi$£fcJ[US§ 4 8 -Cttttl 
£ftfc#hAfflDB£*an*LTtitf7U #I<9^IhJ&§ 

(1/2) 6 0(1, w<aaO»3K5 9<&aj;ft*l/2(;: 

WO JIUTWfltDAVSrttl*-*-*. 
[0 0 3 3] 6 (05) « % :oiji:Lt» 

?>tL5 5 PiSfiSDAV^6gff^OSipU"<^DRE F 

*fflBlB6 2tt. w<D»»*4 6 roUJ^jeSFf^fiff 
K^r^® LTtii^-rSo s<*7^;\,# (LPF) 6 J. 



(5) ftffl^l 1- 3 3 9 3 9 5 

8 

[0034] inci 0 ^<ommtt\z±zqum 1 9 

19Ate, ^O^^^LTiESfcu^uSr^jELT^Sx 
^ v ? ^/US^ff#DM0^2fl^[HlK6 4fc£9 2ft{b 
70 ltS4r-^D 4 ^Mf5 0 
[0 0 3 5] 

^ftffitiicj: O^^ix^- fc*s#ae>6n, rofc^tr 

(-sis t? t * ^ &>z> 0 
20 [0036] -r^t>hm 4 do^-cLf® Lfcttpwpsr^ 

; Hfc»i£a«#4r*fttt-T?# * < ft 0 , -KSff^ S F Aco 
[00 3 7] ZtDffim&M&i-Z KXDjjfek tt, Jl 

[0038] r^Ltc*f LTfi«*S:fc:j:<5»*, 

[0 0 3 9] t^^)rOi(7)^7 ^ >1'^^|CioV^t, H 

(A) RTf (B) ) 0 

[0 0 4 0] t ^Z^Z^mcoytTj ^^(Cjo^tlt 

^ — A O JMBtHfc J: o tr- ^ SrffiSf 5 H 
r-^K'f^^ot!SiJti, - ixtc J: 9 Biai 

^ j: 9 # ib 5 i?£f#^M o (Dm^^m t t&m 0 
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(o (d) ) 0 -ntc j: K}n±m^-Mo^^- 

[0 04 1] **Wtt«±0**#*L-C*$*tft:fc(0 
[0 0 4 2] 

^ilfSt, lf±«#Sr2ffl[^Lfc«-5-(Da[Stu^</u 
W^fiatcft^ci; 5 Sift *OifcSfS i^^lrijEt 

^12 oft* u^^jE^wt tmzLZx^c-rzo 

[0 0 4 3] *^*ff#Sr2filfkL^ff^ii[gKU'^ 
/^ s BrS««cft « J: 5 Sift -^offiSfc u^/i^^jE 

-r 2 oft* \s^si>ffiiE^WL-?m>£.m^<DWM u"</v 

^MjE LTttfcffi-C, Sift#0 fcf— ^fflLRU^ h Afgo 
s P*«*s0fftflt»c*5 J: b ic> Sift *Oii:«S 

*jEt5S 1 *U^</Hf jE*«031E*&M*»6 - com 
l^{f-^u-</^MiE^So*JWS««:^:^U, Jg2 0ff 
^^'I'ttE^ftlcJiSW^ft^ 

[0 0 4 4] Sfc»tL»*l::*5ifVt\ Biff#«:2filWfc; 
coiEoK u-cyp^ME-T 5 MS 2 off u^/MiiE^f^c x 

w±m^r(DWLm^^<^mjE-r zm 1 oft * u^/u^ie 

[0 0 4 5] Sfcitf^^OSi^fC^T* Si 

ft *o e- ^ (itft h j*m<o¥-%iffl>mfe u^w^ft 

5 £5 Id, Siff*OB:ifti^/u£MjELfcfg, Sift 
2 fiSfb L 7*:ff *o agfc u^M^^fiffcft 

[0 0 4 6] ^7tSMf#^2ffi>fbL7 b c{f-^<Dii[iyfcU-< 

A"a s Bf;£«Hcft5 J; 5 fc. Sift ^oB^i^/u^ie 

[0 0 4 7] *fc3tx-f ^^^E«k*«fe(CiBfflLr, R 



(6) flN»*P 1 1 - 3 3 9 3 9 5 

[0 0 4 8] ft-r-Y**»«lCiifflL-C. Sift *0 fc° 

iff *OttjffiU^/U£;&fuE-t*5m 1 Off ^U-</l4£lE^ 
S t , Sift 2 fttffc Lfcff ^OSI i^/^Bfjeffl 
U:ft5£5K:, Sifl*Oit^u^u£M:E-t->5£l2 0 
/0 ft * i^/uflfiE^S £ £ftx. 5 J: 9 fci-*t«, fg 1 off 

£ Jfl 2 Off » u-^^WjE^Sic «t 9 MIE L TfjtSS: < j£ 
SE^yuSrffijEi-^wir^-C^So ^o<b l off •$§• 

x\ *>*<>m2<Dm-&i''<ji>faiE^mc.&^xi^ mi<o 

ft* ^^*E^aic*5U -5 ass 

[0 0 4 9] 2 Off # 

ft *o tr— ^flottjc* h A«o5p*snia^3f^ffl[(C3fe 5 ± 

Siff#OieSKu^uSritjEUTas^7-fey h 

m*W>7£L. *2 0ft-*u^/u*JE^a*c:J:5S4ft* 

^Siff*oSSffiu-<Ao^iE^J9g|x.r, *s«a< 
E«u-<yu5rME1-5r b&X$Z> 0 Zcot^Ml Oft 

50 "C, ^ i o^2 0ff*lx-</^jE^afC^^T^, 3ffSSr 

[0 0 5 0] *^RU*#fC^3^T, ^2 0ff*l/-</U 
l*iE^&{cj; f9^ff-§-OiESfEU-<yuSrMjEL^Jg-e 
^tB^i^>5S4:ff*ot , '— ^fixv# K^fto^pi^fKc 

» 1 ^ft*^/^MlE#a^^(j-S5p*9fS^S-^v>TI5 
ft^frtRStt, S^fBJlc^JtSfflSKu^/K^MjE 
#®*lWSicx^^^/HH]Kfb-e^, ^TtM^omAt 

[0 0 5 1 ] *fc3t7*^^^oS^i5fe^*3^T, Si 

ft*otr— ^fflxocjjf h Afgo^fa^gf^U'^utc^ 

^><t9tc, Siff-^OSfifEu^c/uSr^^LTt^, Sift 
lz s Siff*OiESSu-<yuSrffljE-rH«, ¥^fg^sm 
h&2 m.it Lfcft *OiESfc u-^u^SSpfc LTMIE-T 5 

0 -f iy^/^mmt^m&X\ 7i^o2fIfbLfcff*oa:^u 
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[0052] *fcs±«#*2ttYkLfcff^a:iifcu-< 

fi, »«A<it8tt^^«r*|jE-*-5Ci:is-c#* 0 ^ 
[0 0 5 3] *fcjt^^^^(OlB»*i6K3ifflLr. K 

[0 0 5 4] 

[0 0 5 5] (1) ll <D|£j£<^fS 

ant *&w<Dni<nmM<Dmmi<cmzft7*^ 

6 Q ft*3r<©ttW8f5 7 0fC*5^-C\ IH5tCOV^T±i£U 

[0 0 5 6] w<oatW8S7 OfCfcV^T, tE^U^/UffiiE 
E8&7 1ft ^>fbS4 1 i VmfiZtlZT^ iS*/l>W± 

ft U^MfjEEK 7 1 tt\ ®»«4 4K:fcV>T, 1S*M^ 

S«f^DM0J:^It5 0 wiLfcj;?)^^^ 

JE0K7 lft 7^ ^^^S^f-^DMO^agglx^yu 

J: 9 *t:EU Jt«MB?v>jgffi»£«fc o^ft; 

ff^-u-</u^ttiE-r^o rfilcJ: 9M3IS4 4 J:»9fcB^7 
S tl5T-{ v?^^S4ff ^-DMOIt L — if— fcf— -ktf) 
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